JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the 
following application as filed with this Office. 



Date of Application : October 9, 2002 



Application Number 



Japanese Patent Application 
No. 2002-296381 



[ST. 10/C] 



[JP2002-296381] 



AppUcant(s) 



President of IWATE UNIVERSITY 



Certified on August 28, 2003 



Commissioner, 
Japan Patent Office 



Yasuo IMAI (Sealed) 



Certification No. 2003-3070221 



H a # fp )t 

JAPAN PATENT OFFICE 



SU ^ v3s # <7) * S tcie « $ T ^ # ]S {i T i£ <^ ai M * S Ifi « ^ r 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

^ f ,^ 2 0 0 2 ^ 1 0 B 9 0 

Date of Application: 



12002-296381 



m ^ ^ 

Application Number: 
[ST. 10/C] : [JP2002-296381] 



m m A 

Applicant(s): 



2003^ 8B28B 

^^itM-t 3c 

Commissioner, w I .^^^ ■ 

Japan Patent Office ^ % ^4 ^ 



mijE#-^ tbiE# 2003-3070221 



#0 2 0 0 2-2 9 6 3 8 1 ^- v : 1/E 



U2002P127 

[JIttiB] ^;?S<;i4^10B 9B 

GOIN 27/00 

IMJ#-^1 597122725 
[ftSlJ^-^l 100072051 

[llcSlJ#-^l 100059258 

im^^] mmm i 
m^^] mm i 
[%#^] ^*^» 1 

['a^#ftt^c#-^l 9722513 



itlliE# 2003-3070221 



#M 2002-296381 ^-v! 1/ 

•^^i-~-)v--fi)>h. mwB^ (B) (DW3^Mu(Dt^<Dm.w^k^ (H) (Dm.x 
(He*) ti^m:-m\^-th^\^Wkwm.B. (h) oft^^^i (hmax) 

t<7)M^-e^;&01OM^io it/, mfi™*^^ (He*) tc43lt^|frf£*rili>^ 

7-'; • -7^^-;i/-7°<7)Mi-e*^Mil'fk^ (%h*) d^xH*) 

i:frfE?^#3iJ^ (H) <Dm.izm. (Hmax) t(7)W#tr^)^||2<^M#^#-C:l3< 

-y'^knx. • -7^-f-;v--7°;i)^ib. il^^J^ (B) (7)^;6^^-tf 

n(7)i:^<7)^^|^5^Jt (H) (Dmx$>^m.Um.t} (He*) HtTlSM^mtl (He* 

*) <7)^t^ (1/xH*) t(7)fjt^t#;s?IiJ^Ifli:. 

mmnmumxnh^tzmtmumti (hc*) j3j;c/BtrisM?^'fb^ (j:h*) ^ 

5iE (H) <Dmm^x\ um^mu-r^mtm^mm (h) <7)ft:^is (hmax) 
^mmmizmt^'^x^mnmmu(7)mM^m (b) ^•fflij^-t-^-i:i::i'9#'b 

tL/;HtrfS?^^3^E (H) tmrlS^m^Jt (B) i:(7)f^#7&-^. mffSm#5^S (H 

) <DM±m (Hmax) ri:tct#;5> ^co-e^^M14«ii*t<7)M^^'fl:«o«^iij 



miiE#2 003-3070221 



#M 2002-296381 



2/ 



i}-h. mmm.itm (^h*) (1/^>:h*) ^miaMi^^^ti (hc*) iio 
ty^c(iHufe03<7)p#;e>-'b. m^(7)m<om%i^^mt) (hc*) ti^sit^inaM?^ 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 



miiE# 2003-3070221 



#0 2002-296381 



^-v: 3/ 



[0 0 0 5] 
[0 0 0 6] 

mwxm. 1 1 

!WWm 1 5 8 1 8 2 

[#rf=:fcm2i 

#^113 3 0 0 8 1 0-^^^ 
[0 0 0 7] 

mm-^m^ Lx^yt-r^ mm] 

- (DWiz^i)^ h ^^^'fkoti^ * # i t {i m ^> . o -r > v ^ ;w ^ 
J: o T ^ . *rfl-l*lS|5<^1@^ (DXm<0'}fmim^\\ir ^ - <!: (iSil-e^^ i: 

miiE#2 003-3070221 



S^m 2002-296381 



4/ 



[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

[ii®^j|f-^-t-'2>7^ci6(7)^^i3j:tf^<7)'f^ffl • mm 

^x^^ mMitm X H * ^^i^ 1 / H * ^ Iti SfiM#?^ )S H <o ft^^ Hmax ^ ^ M 

X . -7 >f >^ - ;i/ - -fyf)^ h . l^^^'Jg B (omi)^^ u<ob^ o?^^5^JS H offi-eab ^ 
M^*M;bHc * h . wmm^miYic * is 1 1 ^ Bu f s*ta X -r >; V ;^ • -7 ^ ^'1^ 

nmmmsmjMx-ntzmum(^m^wm'^^2(Dmmzm^^^x^ mtm 



miiE#2 003-3070221 



#M 2002-296381 



5/ 



[0011] 

^■C^^i&^^mA 5 3 3 B(Dm.mUm-t^i^^^B^^3 7 l/um] (D^^^mm. 

■7TOb#i4^i^^tf^o/co mi (a) {i. ^mu.m^m^^fzU^<ofm^^L 
. mi (b) vx • -^-f f-->'v-"/?^'fb#ttftii^icfflv>/::ii^fi-(^)?^)yt 

-rm2 (i?i3ftii^-^(7)^.^T^--^ J: y)nhfifzi&^±mA 533 B osti— t>-r<^ 

ffl«l^^-ro ?I3gl^a^tf '^oTtfg*. CC-t?(7)i^lH.(i, n^fBtlo^:6 6 3 [ 
MP a] J: 0 ^>:^# < t7^ci:§tcgtifL7^Co 

[0 0 12] 

[^1] 



SFVQ-1A 


c 


Si 


Mn 


P 


s 


Cu 


Ni 


Mo 


Al 




0.18 


0.15 


1.5 


0.004 


0.001 


0.03 


0.66 


0.56 


0.01 



[0 0 13] 



mSEW 2003-3070221 



mm 2002-296381 



^-v: 6/ 



[0 0 14] 
[0 0 15] 

llI4;S.t;''ll5 {i. i&:^^mA 5 3 3 Btloi/^TcoliX-r • 

-/m'lmnM.mr-nhfifz, is:^=&inx.'2)Hff (<t = o [MPa] ) tJB^ ia = 

55 0. 58 0, 663 [MPa] ) imx.fz'ik<D. U^<Dm^KW^ ^ ') 

tfz^ ±mn^fZ^ti <T (T^imi. ^^z^mumin'=>fz^^^iitKLr^ f^^ti^ 
mK.^m ia = o [MP a] ) . mmw.m<Dmti {a = 6 ez [mp a] ) . is 

J:U^''?-tLibora(?)tDtl (<r = 550, 580 [MPa] ) "kMA.xm). m4R 

mfiE# 2003-3070221 



mm 2002-296381 ^- v : 7/ 

Zfm 5 -eti. n^JZ^:f: a = 0, 550, 580, 663 [MPa] OMICMJE:^ 
[0 0 16] 

Oe] 7!)-heO [Oe] -C^P^6^tciii}n$-ii:-C-e<7)|fP«iJ^ LT^Tt: 4> O 

^f3|.m:oT{±«:;^?^#HMAX=^ 1 0 [Oe] SJgll LT ^) ^v^o # 

ic, ;H?-'m:^j#^<7)i#'^. t^*oSiJ^:^^T'{±5 0 - 1 o o [o e] 

ff^*ffl'i'lt^^#'2)/::i6H(i6 0 [Oe] ^IE(7)ft:^?^#HMAX'J'^^^^ '-'^''^ '^'^'^ 
^i)-'ofzi)K ^O^I^^T-^. 2 0 [O e] eSO«::^m#HMAX'^SiJ^'^tL{^. 

\zmi)^ < 'i) h tL/i tt'lf fa* ^^<^^i^{±^*)^^t?^b'i)o 
[0 0 17] 

111 6 (i. H 4 RXfm 5 tc^-t-M#7&^'b#^ tLfc^Mm* t«M^fc^<^7i^ 

*;&«o~4 [Oe/gauss (a^;vy5.7^ y KV^^T-^^;^) ] <7)|gH-e$t:^ LT^I-je::^ 

!lt?^>l>o '^is^ HI 6:^0^^111 7 :ft#S:^}<T = 0, 550, 580, 663 [ 

MPa] cojiiitcMiE:^^, S^, ±[6]§aH:^. Ti6]illH:^|-e^tL'rtLrD-;/ 

[0 0 18] 

^#6 6 3 [MPa] '^(Dmummc'^ tmmtm(7)mw.iy x}i* ^^^^^^^^ 
0 [Oe] iiL/cti;) om (mwi<7)^^w im^tmcmm(r>^±iii'o><D 

[0 0 19] 



aiiiE# 2003-307022 1 



mm 2002-296381 



^-v: 8/ 



[0 0 2 0] 

i&^±mA 5 3 3 Bm\-(D^mitm^Ui^^^^r i>mummc* tmm 

[0 0 2 1] 

ltJS:^I <T Ojfiti. ^l^^i^Oftmi^^-^'V^T. 0 [MP a] :S.?^^2 8 3-3 3 0 
[MF a] <Dm,mr-m^L. mSX-li^ n^JBt}o = 0, 2 8 3, 3 1 1, 3 1 
9, 325, 326, 330 [MP a] OllSt::. aiE:^f^, ±[^#6^:^ 

:ii-e(±S;'c?^#HMAX^ 1 5 [Oe] -efflij^g LTV^^o 
[0 0 2 2] 

[0 0 2 3] 



taiE# 2003-307022 1 



#0 2002-296381 



^-v: 9/ 



[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

^;6^<5>o '^Jx-tfUeS-U'^llTti. 6 0 [Oe] t'^WX^^'i^Ml^^^^'^^'^ 
hfifzm^-^^^^-h^ 2 0 [Oe] S-ecOft^^HMAX"^^^- ^^^^^Hc* = 
8 [Oe] ;iJ.T-eo. Mi*?^;^Hc* ^M^ib^Oit^l/zH* (^J^ 

[0 0 2 7] 

^h\z, [119(i. me, |iI7<7)M^y6-^=ff JbtL/::. M«m* = 8 [Oe] 
lI:fctt^^ff^JS:^J<T [MP a] hMl^^k^ommi/j^H* ^^^M^*^"^" 

ailE#2 003-3070221 



#M 2002-296381 



^-v: 10/ 



[0 0 2 8] 

i^?^;^jHc * t mmit^<Dmmi i / ;f h * ^ > t ^ ^ -> ;^ ^i- - is it i^^^ 

[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1 ] 

5 0-100 [O e] ■h^'Z^m:X^'ofzfj\ :^^m\ZXmt2 0 [O e] i':J.T<7)?^ 

miiE#2 003-3070221 



mm 2002-296381 



^-v: 11/ 



[0 0 3 2] 



m7Rzfms\<^7^'t^ '4^) ^^&^^W} c7) *° X > V ^ ;v - o f^t>c:5. if± § 

[0 0 3 3] 

^ is . mM-fb^ Z H * ^ V'^^i&tJUc * {± <h- ^ t^3|4(7)#t4 M -r ^ Si^ w 
[0 0 3 41 

[0 0 3 5] 

[0 0 3 6] 



tam^ 2003-3070221 



S^m 2002-296381 



^-v: 12/ 



-)i^--m.im\ixh^o 

[0 0 3 7] 

- -fmimn. nj^h. m.m&.ti hc * i tj^^-e (7),a;T?<7)M?^'fb^ ;t: h * * ^ 

[0 0 3 8] 

eE^oMW*lf^-/S ^fflv^/jft^lt^.^*^ v^{±»J^^,^.^mmt7t-t -y 
[0 0 3 9] 

i±ilE#2 003-3070221 



S^m 2002-296381 



^-v: 13/ 



'J>/h$v>^^#5^Jg<7)^Hrt-e*<2). 10-6 0 [Oe] tX-<DmX\ Mi^i^^H 
6 0 [O e] ^^'■mt L^v^o M^{i\ ^i^-e{±ft:^^^#HMAX^ 15 [O e] 

txt^^tx-[-^x$>ho 

[0 0 4 01 

i^:^jHc * vmmi\:m<oM^ 1 / J. H * <^<fi ^ ^ - ^ ^ ^ ° 

[0 0 4 1] 

i\:^^fzn^mu<7^^^x^ ?^#5^jgH^n 0-6 0 [oe] orBTt:\ mi^m 
i^hmax'^i [Oe] mi^^^^i^^it^'*txm^Lx^<7)^mnhfifz&m^ 

;^:H* i:<7)M#-e*'2>. m 1 1 tc^-Ti ^ ^^3 <7)r^'0^^7°n >y h LT^i^TiJ 

<o 

[0 0 4 2] 

e-*ffl0f^ftMgt t > ffi^ g x^m-t ^ o 

[0 0 4 3] 

^hiz, ±%^x^ibfzw\mm(ommm^(omummc*Rzfmm.im<7)^WL 



l±iIiE# 20 03-3070221 



!Wm. 2002-296381 



^-v: 14/ 



m^^^^:^Hc*tmm^Oi£^l/xH*^<=^M#*it^1"'2>/^i6ti. HI 2tc 
7f:i-Xoli^. Hc*=-^ (|ll9-e{±Hc* = 8 [Oe] ) X-<D3mJZ^tl c tmmt 

[0 0 4 4] 
[0 0 4 5] 

:fctt'5)MM^<^iti^l/j:H*«^^*M-t^-^ itLliJ: iQffi'BeetJ 

[0 0 4 6] 

i:C;!>-e. ±fa[19lci5V^-C. He* = 8 [Oe] Hi5tt^M14^BHfr (<r = 0 
[MP a] ) h 6 6 3 [MP a] <DB1J<j^1J\ix.fz^^t<D^W:i:}tm-r^t. M 
?^'f b^Oiit^l/';^.^* colt (iO. 2 [Oe/gauss] 7&^<b2. 4 [Oe/gauss] 
t^iilJPt-Cv^;g,o Z.fi\,zMLXUm.mc(r>mii. llI7tC^-rJ:9 1^8. 5 [Oe 
] >&^^14. 2 [Oe] lciiijpfrv>>?>o iO^h^^ib^ il^?^:^HcOii»(± 1 

. 7 ^x^^(D{znLxmm.itm<Dm^i / xn* ^^^^^^^^^ 2mx$)^ 



{lilE# 2003-3070221 



#0 2002-296381 



^-v: 15/ 



[0 0 4 71 
[0 0 4 81 

HI 3(i^ :i(7)M(7)5Mmtitt^<7)^¥^'fb(7)#?!SM"J^:^-^<7)^2llM^^ 

[0 0 4 91 

XH*^^^^^ (^3(7)M#) ^^i6T:fe§, fF^ffiX^lt:\ SlJ^XflT#^ tL/c 

{liliE# 2003-3070221 



mm 2002-296381 



^-v: 16/ 



o 

[0 0 5 0] 
[0 0 5 1] 

#mc lIct^-iBIJ^:^^ (#11^^ 1 5 8 1 8 2-^) W^t)tm^tmt(Diti^X 

^m^^m mnms s o o s i o-^) ^mmmm^mtsuc* tmm^t 
mi] (a) {i^i5S«^=^*nx.7^cK^offm*^-rMmiii-e^'9. (b) 

[US] iiT^T^u • -^-r ^-;i/--7°=^fij^-r^l^^0^Iil-e^^o 

# H MAX ^ <^ Kl# ^ ^1"^?^ m ^ o 

[Els] jz^tin'^'S:mx.fzi&^±mA 533 Boiiy^x'; • -r-r-^-;^- 



ailiE#2 003-3070221 



Wm. 2002-296381 



^-i^ : 17/E 



IEI61 n^JBti immt!) <r = 0, 55 0, 58 0, 663 [MP a] ^ 

m^fz^^^MAs 3 3B<Dmm&mc* tmmitm<r>m^iXxH* ^^^^^ 

[117] ±mm6K7jkirmMm(DU'^i}j:±m'^'h^o 

[119] mi^?^*Hc* = 8 [Oe] i<zidif^mmi\:m<^Mmiy^xn*i^^^^ 

[H 1 0 1 :$:^^(7)5^M14«iS*tO^^^'fb<^M»j^:^-^<7)^ 1 ^ife^^J ^ 

[dill _Lifimi*M^Jtci3v>r. M^^?^:^7Hc* tMm^<^?tmi/xH 

* h o M#-e^b -5> ^ 3 <7) H# ^fij^-r ^ p#^ll -e ^ o 

[HI 2] Mi^^^:^JHc*=-^t^i3lt'2»Mi^^b^<7)iifrmi/xH*^«^^&* 
a a:<7)M#^^i-U^^ll-eab^o 

[HIS] ^l|0^(7)5^M'r4«it*t<^^¥^^^b<7)g^^:^M^:^-^<7)^ 2 

[^?-t<^iJ^^l 

2 M^l^ 

3 i^m^m^ia 

5 



ttliiE# 2003-3070221 




taiiE^ 2003-3070221 




ailiE# 2003-3070221 




ffiiiE# 2003-3070221 



mm 2002-296381 



4/ 



[IE14] 



14 




aJiE#2 003-3070221 




aiiiE#2 003-3070221 



S^m 2002-296381 



^-v: 6/ 



[me] 



(xio') 



20 



VI 
VI 
3 

o 



18 L 
16 
14 
12 
10 

8 

6 

4 

2 

0 



O 



r\ A 




OMPa 
550UPa 
580MPa 
663HPa 



J L 



JL 



0 



8 10 
Hj(Oe) 



12 



14 



16 



aillE#2 003-3070221 




aiiE# 2003-307022 1 



2002-296381 



^-v: 8/ 



[118] 

(xio') 




0,0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 



Hc(Oe) 



tBiE# 2003-3070221 




aiIiE#2 003-3070221 




miEJ^ 2 0 0 3 



-3070221 



#M 2002-296381 



^-v: 11/ 



[1^1 1] 




aill#2 0 0 3- 



3 0 7 0 2 2 1 



2002-296381 



^-v: 12/ 



[H 1 2] 




a (MPa) 



aiiiE# 2003-3070221 



mm 2002-296381 



^-v: 13/E 




miE# 2003-307022 1 



#0 2002-296381 ^-vl 1/E 

mm 

^ o 

fgfflrtT'. i^m:^m\\ir^wi<^w^^^m\:-mt^^x^mnm^-¥i<rfmM.^ 
mmM\ m 1 1 



aimE#2 003-3070221 



#0 2002-296381 



^- V : 1/E 



#0 2002-296381 
50201522857 

mm 

m—1S.M±f$ 0 0 9 0 

¥^ 1 4 ^ 1 0 B 1 0 B 



597122725 
100072051 



lUj If;!/ 7 



100059258 



2-4 ttULltf;!/ 7P^ 



miE# 2003-3070221 



2002-296381 

m m A m. m m m 



[597122725] 
1997^ 8^270 
g¥li:^I^TfT±BaHTg 18-8 



